The electroencephalogram amplitude spectra at 11 fixed frequencies of intermittent photic stimulation of 3 to 24 Hz were combined into driving "profiles" for 14 scalp points in 8 male and 7 female normal subjects aged 9 to 17 years. The driving response varied over frequency and was detected in 70 to 100% of cases in the occipital areas (maximum) and in 27 to 77% of cases in the frontal areas (minimum) using as a criterion peak amplitude 20% higher than those of the neighbors. Each subject responded, on average, to 9.7 ± 1.15 intermittent photic stimulation frequencies in the right occipital area and to 6.8 ± 1.97 frequencies in the right frontal area. Most of the driving responses (in relation to the previous background) were significant according to the spectral F-test (α = 0.05), which also detected changes in some cases of low amplitude responses not revealed by the peak criterion. The profiles had two maxima in the alpha and theta bands in all leads. The latter was not present in the background spectra in the posterior areas and was less pronounced in the anterior ones. The weight of the profile theta maximum increased towards the frontal areas where the two maxima were similar, while the profile amplitudes decreased. The profiles repeated the shape of the background spectra, except for the theta band. The interhemispheric correlation between profiles was high. The theta driving detected in all areas recorded suggests a generalized influence of the theta generators in prepubertal and pubertal subjects. 
Introduction
The driving response to intermittent photic stimulation (IPS) is an important functional test used in electroencephalography (EEG) in order to enhance the manifestation of the latent sources of rhythmic bioelectrical activity including its pathological forms (1, 2) . In previous communication, we investigated the structural specificity of the local driving response in children and adolescents (3) . In order to integrate the reactions to different IPS frequencies and compare their amplitudes, we have proposed a "profile" of the driving reaction composed of the amplitude spectra measurements at the frequencies of stimulation from different EEG epochs matched to a range of fixed frequencies of IPS across the EEG frequency range. These profiles proved to repeat the shape of the background spectra with high Pearson correlation coefficients between them, both having the maximum peaks in the alpha frequency band. However, in the profiles of children and adolescents, the second maximum driving response was detected in the theta band, not present in the background EEG spectra and not described in the literature on the driving reaction in adults. This heightened theta responsiveness was considered to be peculiar for the age group studied. In comparison with the spectrum of the resting EEG, the driving profile suggested the possibility to provide a fuller representation of the set of potential oscillators.
The aforementioned results were described for the right occipital region (3) generally considered representative for the study of the EEG effects of visual stimulation (4) (5) (6) . However, there is much supporting evidence in the literature for the thesis that the driving response may be observed in other cortical regions as well. Furthermore, the regional specificity may be very important in clinical and psychophysiological diagnosis, especially with respect to local alterations in the functional state of the brain.
First of all, this concerns hemispheric specificity. Various types of interhemispheric differences in the EEG driving reaction were observed in adult subjects and patients (7) (8) (9) and it was shown that IPS may emphasize the functional asymmetry (10) . It has even been proposed that in certain cases the sensitivity of the left and right hemispheres to IPS may differ in relation to high and low stimulation frequencies (11) .
Clinical research has shown that the interhemispheric relationships between the harmonic components of the responses to IPS might be of importance in topographic diagnosis (12, 13) . The asymmetric driving effects such as a locally increased rhythmic response at the delta or beta frequencies as well as a reduced or a disproportionately strong response within the alpha-band may indicate a focal disturbance and should be taken into account as indicators of a functional alteration (14) . Cortical lesions of a destructive type may cause ipsilateral depression or attenuation of driving, whereas irritative lesions, such as those of epileptic scars, may lead to an increased response on the side of the focus (15, 16) . In paranoid schizophrenia, an increased interhemispheric (17) and decreased intrahemispheric coherence (18) was observed during IPS, revealing, according to the authors, a less lateralized cerebral organization than in normal subjects and a more diffuse, undifferentiated functional organization within the hemispheres. Asymmetrical effects of driving reactions have also been utilized in research on the pathology of the visual field (1).
The regional specificity of the driving reactions in the sagittal direction has been less explored. However, in normal adult subjects, the driving response in the premotor, motor and sensorimotor cortical areas may interfere directly with motor activity (19) . The topography of the driving responses at the alpha frequencies permitted the identification and localization of the sources of the alpha rhythm in the thalamic structures by constructing equivalent dipole models (20) .
Certain alterations in the sagittal distribution of the driving reaction have been observed in the alpha band in schizophrenic patients. Their lower photic driving occurred across most brain areas except for the centrotemporal regions (21) , and in the frontal areas, it could be higher than in the occipital ones (22) . Some reduction in photic driving and significant topographic alterations were found in the parieto-occipital regions of patients with presenile Alzheimer's disease (23) . In the positron emission tomography of regional blood flow, EEG photic driving correlated with activation of occipital cortical and some subcortical structures, and in photosensitive epileptic patients, the nuclei activated during paroxysmal responses were different from those activated in non-paroxysmal driving. For this reason, the latter were associated with an inhibition of epileptic discharges (24) .
Thus, the topographic aspect of photic driving looks promising for the study of the regional specificity of the functional state of the brain and its pathological alterations. Some approaches to quantitative EEG topographic mapping may be used in the study of the complex spatial patterns of this phenomenon (25) . However, all the aforementioned data concern adult subjects. In our preliminary examination of several children and adolescents suffering from migraine (26), we detected a low spatial consistency in peak frequencies and a decreased interhemispheric correlation of the photic driving profiles by the methodology detailed in the previous communication (3) . Thus, the study of the photic driving topography in normal subjects of this age group is very important as a normative basis for clinical studies. However, the weaker response with the lower amplitude in the regions anterior to the occipital visual areas is usually one of the reasons for the latter to be an almost exclusive point of the examination of the driving responses (4) (5) (6) .
The objective of the present study was to indicate with computerized criteria the presence of the photic driving responses in various brain areas, to assess the sensitivity and physiological significance of these indicators and to compare the driving profiles in different regions in order to reveal the normal topography of the potential latent oscillators not present in the resting EEG and characteristic for the age group studied.
Material and Methods
The topography of the driving responses was investigated in the same 8 male and 7 female volunteers, between 9 and 17 years of age with a median age of 13.3, who were described in the previous communication (3) . None was overtly left-handed (according to the writing hand and the reports of the parents) and none had a history of neurological, psychiatric or drug-related illness. The local Ethics Committee approved this research and the subjects or persons responsible gave informed consent to participate in the study.
EEG signals were recorded during a state of relaxed wakefulness (initial background, 2-3-min duration), during IPS of various frequencies and during wakefulness between stimulations at different frequencies. The EEG was recorded with an 18-channel Nihon Kohden polygraph (EEG-4418), at 14 scalp points, according to the International 10/20 System, with unilateral references to the corresponding earlobes. These points were located over the following areas of the left (odd index) and right (even index) hemispheres: occipital (O1, O2), parietal (P3, P4), central (C3, C4), frontal (F3, F4), posterior temporal (T5, T6), mid-temporal (T3, T4), and anterior temporal (F7, F8). The recording characteristics were: 0.3-s time constant, 70-Hz high frequency filter and 15-µV/mm sensitivity. The EEG signals were recorded on magnetic tape with a TEAC XR-7000 tape recorder (Tokyo, Japan) with simultaneous paper recording, after digitalization with an A/D converter (12-bit precision) at a sampling frequency of 256 Hz. The instants of stimulation were also acquired to be used as reference when applying the signal processing techniques. In order to avoid the possible short post-stimulation effect (27) , the first 5 s after each stimulation were excluded from analysis.
For each IPS frequency, before and during stimulation, the EEG signals were sec-tioned into M = 10 epochs of equal duration (2 s). Then, the spectra were estimated and the spectral F-test (SFT) was applied. The power spectrum was estimated using the modified periodogram of Bartlett based on the Discrete Fourier Transform of the 2-s duration epochs, resulting in a frequency resolution of 0.5 Hz. For each lead, the spectrum was represented as an amplitude spectrum (i.e., the square root of the absolute power) and the presence of the driving response at the frequency of stimulation was ascertained by in-house software as an amplitude peak which was at least 20% higher than the amplitudes at adjacent frequencies (± 1 Hz). In computer simulation, this level of prevalence gave a false-positive rate of less than 5% when the spectrum of signals was white, i.e., when there was no response to the stimuli (3). Henceforth, this will be referred to as "the 20% criterion".
The SFT was calculated as the ratio of the power spectra obtained from the EEG during and before stimulation (28) . Knowing that in the absence of spectral change the ratio of averaged periodograms follows an F-distribution, the null hypothesis (H 0 ) of the absence of response can be tested (29) . Thus, the critical value was determined as SFT crit = 2.12 for a level of significance of α = 5% and the SFT at any frequency was compared to this value. If SFT(f) <SFT crit , the absence of response in the frequency f was accepted, but if SFT(f) ≥SFT crit , H 0 was rejected.
The results of the spectral analysis were presented for each subject as 14 spectrograms plotted according to the electrode scalp position, as illustrated in Figure 1A . For each lead, the estimated spectrum is depicted as an amplitude spectrum, i.e., the square root of the absolute power, with a frequency resolution of 0.5 Hz. The SFT values were also topographically plotted in the same way ( Figure 1B ). The frequency of stimulation and its harmonics were indicated by vertical lines (Figure 1 ).
The group data of the driving presence obtained by the 20% peak criterion and the SFT (α = 5%) at each fundamental frequency of stimulation (first harmonic) in each scalp lead were plotted as percent of subjects who responded to the given frequency of IPS at the given lead for the two different schematic scalp maps according to the electrode positions. The two maps were compared by subtraction of the values of the second map from those of the first one. In order to compare the magnitude of the responses to all the frequencies of stimulation, amplitude spectra measured at all frequencies were plotted on the same diagram called "the frequency profile of the driving reaction" (or simply, "the profile") (3).
The similarity of different profiles at different scalp points was evaluated by the Pearson correlation coefficient (R). The statistical significance of the differences between profiles at each frequency was calculated by the Wilcoxon test.
Results
The spectrograms of Figure 1A illustrate an example of a strong driving response to the IPS of 6 Hz in subject M. The figure shows the existence of peaks at the stimulation frequency and at some of its harmonics (12 and 18 Hz). In the occipital region, these peaks are more pronounced compared to those of other regions. One may see that the peak amplitudes decrease towards the frontal areas where the third harmonic of 18 Hz disappears. Furthermore, it is interesting to note that at 12 Hz (EEG frequency of the alpha band) the relative contribution was higher than at the stimulation frequency (see discussion of this effect in Ref. 3) . Figure 1B depicts the SFT of the 14 EEG leads for the same subject M at the same IPS of 6 Hz. Based on SFT crit = 2.12 (indicated by the horizontal line), the null hypothesis of the absence of response was rejected (α = 5%) (false-positive rate), particularly for the frequency of stimulation and some of its harmonics. For most of the other frequencies, H 0 was accepted, that is, no response could be identified. Thus, one can say that in the central, parietal and occipital regions the presence of responses occurs at 6, 12 and 18 Hz. Furthermore, in the occipital regions there was also a response at 24 Hz while in the other ones no responses were identified at this frequency.
Comparing Figure 1A and B one can see that most of the driving responses recorded in all brain areas were detected by both spectral peak (the 20% criterion) and SFT. However, there were some cases of detection of significant changes in the EEG by SFT against an absence of any visible peak in the spectrum, such as in F4, F8 and T4 at the frequency of 18 Hz. Sometimes, these cases did not relate to the harmonics of the IPS frequency, such as in T4 at 3.5 and 26 Hz, and could be rejected by an increase of the significance level to 2 or 1%. On the other hand, a spectral peak meeting the 20% criterion could not be confirmed by SFT, such as in F7 at 6 Hz.
Using the 20% criterion for the spectrograms, the response to stimulation was most often found, as expected (4-6), in the occipital areas. For the frequency of stimulation (first harmonic), this occurred, on average, in 85% of subjects (minimum 70% at 21 Hz and maximum 97% at 4 Hz; Figure 2A ). However, in the other 12 regions, the driving response was also observed in more than half the subjects at all IPS frequencies except for the 3-Hz case. On average, it was detected in 65% of subjects -minimum values of 29% at 3 Hz and 53% at 4 Hz and a maximum value of 72% at 15 Hz ( Figure  2A ). Even in the frontal areas, where the driving response may be expected to be the lowest (4-6), it occurred, on average, in 61% of cases. In F4, for example, one subject responded, on average, to 6.8 ± 1.97 (mean ± SD) frequencies of stimulation or to 62% of the 11 IPS frequencies presented. Only one subject was not responsive to stimulation in any region. Therefore, as in our previous communication (3) , most of the group data below refer to 14 subjects, excluding the unresponsive subject. In F4, in almost all cases of stimulation, an increase in amplitude spectra relative to the background was observed at all the EEG frequencies corresponding to those of IPS (Figure 3) .
When the mapping of the results of the SFT at all stimulation frequencies for all subjects ( Figure 2B ) was compared with the 20% criterion maps (Figure 2A) , the responses were found to be significant in most cases of the driving peak in the spectrum at the fundamental stimulation frequency (Figure 2C) . For the general group the number of the significant changes in the EEG at all fundamental frequencies of stimulation was 88.8% of the peak responses in the occipital areas and 92.6% in the remaining areas. However, at frequencies of 3 to 15 Hz, in most of the leads (always in the occipital ones), 1 to 6 subjects responded with a spectral peak at the stimulation frequency not confirmed by the SFT. On the other hand, there were some areas where significant changes in the EEG at the stimulation frequency could be observed in some subjects (1 to 5 in a lead) without being related to the driving spectral peak. Such areas prevailed The profiles of the driving responses obtained for the different brain areas proved to have both similar and distinguishing features in comparison with the occipital reactions described in our previous communication (3) . For example, this was observed in the right hemisphere where, as mentioned above, the profile in F4 was expected to differ most from that of O2. The shape of the profiles for F4 and O2 (which have different general amplitude levels) can be compared on the basis of the amplitude ratios of the theta, beta and delta maxima to the alpha peak ( Figure 3 ). Both profiles had two maxima in the alpha and theta bands. However, the amplitude ratios between them were different.
In O2, an increased theta maximum (exceeding half the maximum in the alpha band) was observed in 11 of 14 subjects. It was, on average, 70.5 ± 14.6% of the profile's alpha peak amplitude, with the theta maximum never exceeding the alpha one. In the resting EEG, the same ratio was 30.8 ± 9.9% (excluding subject T who did not have an alpha peak in the background EEG). An increase in amplitude spectra at the theta maximum (compared to the background) exceeded half of that in the alpha band in 10 subjects. In these cases, it was, on average, 94.7 ± 35.4% of the alpha maximum increase (Figure 3 ). In the remaining 4 subjects, the profile's theta maximum was 38.8 ± 10.8% of that of the alpha band, the background ratio was 29.0 ± 11.9%, and the ratio of the maximum amplitude increase in the theta band to that of the alpha band was 39.0 ± 11.0%.
In F4, in the same group of 11 subjects who had an increased theta maximum in O2, such maximum was, on average, 120.7 ± 39.9% of that of the alpha maximum, exceeding 100% in 7 cases. In the resting EEG, this ratio was 100.1 ± 36.7% (93.8 ± 31.9% without subject T, see above). An increase in amplitude spectra (compared to the background) was at the theta maximum, on average, 179.2 ± 112.6% of the alpha maximum increase (Figure 3 ). In the remaining subjects, the profile's theta maximum was 80.5 ± 25.5% of the alpha one, while the background ratio was 79.7 ± 28.8%, and the ratio of the maximum theta increase to the alpha increase was 67.3 ± 15.5%.
The ratio of the profile beta maximum to the profile alpha maximum was also higher in F4 than in O2. In F4, in 14 subjects it was 52.6 ± 17.9% in the driving profile, 83.2 ± 47.6% (>100% in the same 5 subjects who displayed such prevalence in the theta band) in the amplitude increase in relation to the background, and 36.4 ± 12.1% in the background. In O2 these ratios were 32.5 ± 15.5% in the driving profile, 45.1 ± 33.9% in the amplitude increase, and 18.6 ± 6.1% in the background. Nevertheless, in F4, the profile maximum in the beta band was only 49.2 ± 10.9% of the alpha peak ( Figure 3) . In F4, a relatively high amplitude of the driving response to IPS of 3 Hz was also observed, corresponding to 86.0 ± 25.7% of the alpha peak. This ratio was substantially higher than 42.7 ± 16.7% in O2. However, one can see in Figure 3 that a similar interregional ratio occurred in the resting EEG, i.e., 97.9 ± 26.7% and 36.5 ± 18.1%, respectively.
The specificity of the ratios between the amplitudes of the driving reaction in different frequency bands appears to depend on the frequency structure of the background EEG. In F4, similarly to O2 (3), a high level of correlation between profiles and background spectra was observed, with an average correlation coefficient R db = 0.75 ± 0.15 (P < 0.001; in O2, R db = 0.82 ± 0.13). However, in O2, a decreased value of such a correlation in some subjects was caused predominantly by the appearance of an additional maximum in the theta band (not present in the background spectrum) and its relative weight in the overall profile. The ratio of the amplitude spectra of this maximum to that of the alpha peak was negatively correlated with the values of R db (R = -0.77, P < 0.001) (3). In F4, such a decrease in R db could depend on a disproportionately increased driving response not only in the theta band but also in the beta band. This was reflected on the negative correlation of the values of R db with the amplitude spectra at the maxima in both the theta (R = -0.78, P < 0.001) and beta (R = -0.69, P < 0.01) bands.
The most pronounced theta driving in the frontal and occipital areas was observed in the same subjects: the theta maxima in these leads correlated in this group with R = 0.75 (P < 0.001).
In the brain areas of the same hemisphere situated between the frontal and occipital poles, an intermediate characteristic of the driving profile form was observed. This was reflected on the lower values of the Pearson correlation coefficient between the profiles of relatively more distant scalp points (Figure 4) . The driving profile for O2 correlated with that of P4 (R = 0.80 ± 0.12, P < 0.001), C4 (R = 0.66 ± 0.23, P < 0.01), and F4 (R = 0.68 ± 0.21, P < 0.01). The profile of F4 correlated with that of C4 (R = 0.94 ± 0.06, P < 0.001) and P4 (R = 0.74 ± 0.23, P < 0.001). The topographic differences described here in the profile shape occurred mainly due to a general decrease in the relative weight of the alpha activity towards the frontal region. However, a less pronounced decrease in the voltage of the driving reaction was also observed in the other bands ( Figure  4 ). For example, with respect to the 14 subjects, the average amplitude of the profile alpha peak in F4 was 3.49 ± 1.44 µV/√Hz a or 32.3% of 10.81 ± 3.17 µV/√Hz in O2, in the right hemisphere. In contrast, the profile maximum in the theta band was 3.61 ± 1.38 µV/√Hz or 54.4% of 6.64 ± 2.79 µV/√Hz in O2. With this exception, a certain difference between F4 and O2 was detected in the peak profile frequencies in several cases, thereby contributing to decreasing somewhat the similarity between the profiles. From O2 (average alpha frequency 9.57 ± 1.16 Hz) to F4 (9.43 ± 1.45 Hz), the frequency of the profile alpha peak decreased in 2 cases and increased in 1 case. In the theta band, there were both an increase and a decrease of the profile peak frequency from O2 (4.86 ± 0.86 Hz) to F4 (4.93 ± 0.73 Hz) -5 cases each.
In the left hemisphere, the profile shapes and the amplitude ratios of the profile maxima in the different bands were very similar since there was a high interhemispheric similarity between the symmetrical scalp point profiles (Figure 4) . Relatively lower average Rs were found between the posterior temporal (R = 0.88 ± 0.08, P < 0.001) and the mid-temporal (R = 0.86 ± 0.13, P < 0.001) leads due to the lower values in some subjects, whereas in the other area, the average R was 0.94 ± 0.05 (P < 0.001).
In the alpha band, the prevalence of the profile peak amplitude in the right hemisphere was significant only in the occipital areas (P < 0.05) where the average ratio of the right peak amplitude to the left one was 1.12, the right-side prevalence (ratio >1.0) being observed in 10 of 14 subjects. In most cases (88%), the profile peak alpha frequency in symmetrical leads was the same.
In the theta band, the significant rightside prevalence of the profile maximum (P < 0.05) was also observed only in the occipital areas, with an average interhemispheric ratio of 1.10 (>1.0 in 9 subjects).
Discussion
The present results show that in the preadolescent and adolescent children examined the high responsiveness to the IPS was characteristic for all brain regions. Even in the frontal ones, an increase in amplitude spectra relative to the background was observed in the most subjects at all EEG frequencies. Such an increase may serve as an additional driving response indicator if we consider that the non-specific orienting reaction to photic stimuli usually produces an amplitude decrease at the adjacent frequencies (3, 5, 30) . It may be supposed that the driving reactivity in the age group studied is increased in comparison with that of adults not only in the occipital areas, as it was noted in our previous communication (3) on the basis of literature data (1,2,16 ), but also in the other areas.
The spectral peak criterion for the detection of the driving response proposed in our previous communication (3) proved to be useful in the topographic study of the phenomenon, especially together with the SFT. An application of the latter is very important a The unit of the power spectrum is µV 2 /Hz, as habitually used for the background EEG, and that of the amplitude spectrum therefore is µV/√Hz. This will be used throughout the current work. In the driving reaction, consisting of sinusoidal oscillations at a number of well-defined frequencies, the amplitudes of the harmonics (in µV) can be calculated by multiplying the amplitude spectral values at the corresponding frequencies by 1.41 (for the spectral resolution of 0.5 Hz employed).
for a statistical evaluation of the reactions to the IPS, and it did confirm the significance of most of the responses obtained, even of the low-amplitude ones in the anterior regions.
However, the discordant cases of the spectral peak and of statistical criteria are worthy of special consideration. According to the physiological conception of the driving response, the resonance frequency selectivity is its principal feature. Thus, the detection of changes in the EEG at the IPS frequency by the SFT without a spectral peak may be considered to be a driving response only when there are no changes at the adjacent EEG frequencies. Otherwise, the changes, even when related to the IPS but not selective for its narrow frequency, may be nonspecific, such as the EEG desynchronization as part, for example, of the orienting reaction and synchronization in the habituation (5, 30) . This type of EEG desynchronization/ synchronization, in spite of being most pronounced in the alpha band, may take place in all other bands (31, 32) .
In some cases of selective EEG changes detected by the SFT only at the IPS frequency, SFT proved to be a more sensitive driving indicator than the spectral peak criterion, at least when the latter was taken at the 20% level of excess over the adjacent frequencies. Indeed, most cases of SFT indications not accompanied by the spectral peak criterion fall on the anterior areas and on the higher beta frequencies when the driving responses usually are of low amplitude. This needs further investigation.
On the other hand, the orienting reaction during IPS mentioned above may also result in the spectral peak not confirmed by the SFT. In such a case, its effect of non-specific general EEG desynchronization neutralizes the selective driving synchronization, and the latter forms a driving spectral peak without significant EEG changes at the stimulation frequency (or its harmonics) due to an amplitude decrease at the adjacent frequencies. We described such a case for the alpha band in the previous communication (3) . This may partially explain a relative prevalence of these cases in the occipital areas at the low frequencies of IPS presented at the beginning of stimulation series when the orienting reaction must be most pronounced.
Thus, the two criteria used for the driving response detection proved to be quite reliable, sensitive and mutually complementary instruments in reviewing the estimate of the driving topography.
The construction of an individual driving profile proved to be a quite convenient and informative tool for a detailed assessment of the driving responses and for the quantitative comparison of the reactions to different frequencies of IPS in different regions. The profiles for the photic driving induced by stimulation frequencies from 3 to 24 Hz showed that all the main features described for the right occipital area (3) were valid for all the other regions. Their correlation with the background EEG spectra, showing maximum responses at the dominating frequencies alpha and theta, further supports the resonance nature of the driving reaction (4,21,27,33-35) discussed in our previous work (3) . This correlation also means that in all brain regions, the reactivity to a given IPS frequency is relatively stable since the magnitude of the response is usually proportional to the background amplitude spectra at the same EEG frequency, regardless of the stimulation times which are different for different IPS frequencies. This makes profiles maintain their shape in time and principal amplitude proportions between the frequency bands characteristic for the background spectrum but on a higher amplitude level. Thus, the profile may be treated as somewhat equivalent to a spectrum (3).
On the other hand, profiles may reflect the latent power of some neuronal oscillators (1, (36) (37) (38) (39) such as those of the theta peaks revealed in children and adolescents in our previous (3) and present research. In the background spectra, these peaks were not observed in the occipital areas and were less expressed in the other ones. This permits us to consider the driving profile to be a more complete representation of an individual's set of potential oscillators in comparison with the resting EEG spectrum. In the profile, the manifestation of these oscillators may be seen at a higher synchronization level, presumably closer to the maximum in certain cases, such as those of the alpha band considered in our previous communication (3) . For this reason, regarding the complex characteristics of an individual's EEG, sometimes it practically seems less important whether such a maximum in a profile is reached due to the resonance-like driving mechanisms or beyond them (spontaneously), although the magnitude of the driving response itself in relation to the background level reflects some special individual neurophysiological mechanisms of certain importance for psychophysiological and clinical research and diagnostics. The problem is that this magnitude is dependent on the background state which is difficult to control. The profile must reflect a relatively more standardized functional state of the brain due to external stimulation considered to minimize uncontrolled subjective variations in a current state (39) . This demonstrates another advantage of the profile, which was found to be more stable than a resting EEG spectrum in an individual (3). The longterm stability of the frequencies of the individual driving reactivity in adults has been considered to reflect constitutional features of the EEG (33, 35, 40) .
Such individual stability, together with features differing from those of adults, enables us to propose the use of the driving profile in children and adolescents as an indicator of the ontogenesis of the electrical activity of the brain and as an individual characteristic of a developmental stage. The principal peculiarity of the profile during the prepubertal and pubertal periods seemed to be the additional theta peak, which was not present in the resting EEG spectrum of the occipital areas (3) . The study of the driving reaction topography demonstrates an increase of relative weight of the theta peak in the profile up to its predominance in the anterior areas. Even in the frontal region, where the theta peak may be seen in the resting EEG spectra, the IPS selectively augments its weight in comparison with the profile alpha peak. The results show that, in preadolescents and adolescents, the influence of the mechanisms of generation of theta activity is topographically more generalized than it seems to be in the resting EEG. This may probably reflect the resting EEG structure in the previous stages of development for which an increased spectral power of theta and delta activities is characteristic (2) . This needs further investigation in younger age groups.
The responsiveness to at least 2/3 of the IPS frequencies presented, revealed in almost any cortical area, proves to be of diagnostic value for the topographic aspect of the driving reaction in children and adolescents. This is a very promising development for functional brain mapping and its clinical applications. Therefore, the normative data about the peculiarities of the profile shape in various cortical areas of healthy children and adolescents are important as controls for clinical studies. The topographic parameters of the normal driving reaction, such as the interhemispheric symmetry of the profiles with some prevalence of the right hemisphere in the occipital areas, their gradual amplitude decrease in the frontal direction with a decrease of intrahemispheric correlation and an increase of the weight of the theta peak, etc., can be compared with those of the patients with regional alterations in cerebral functioning of both an organic and functional nature (14) (15) (16) (17) (18) (21) (22) (23) . Our preliminary results obtained for some children suffering from migraine actually demonstrated a pronounced interhemispheric asymmetry in the profile shape not observed in the resting EEG spectra. They may probably reflect some deficiency in the interhemispheric coordination of the functioning of neuronal oscillators of different frequencies (26) . This finding seems promising for the study of the neurophysiological mechanisms of this type of pathology, and may be important in elaborating electrophysiological methodologies for diagnostic purposes. The data confirm the position of some authors that the features of the driving reactions to IPS constitute the most reliable EEG indicators for the different types of headaches (37, 38) , and show that the topographic aspect may substantially increase the informative value of this methodology. Exploring the topographic characteristics of the driving responses may be very important in EEG studies and for the neurophysiological attributions of regional alterations in the functional state of the brain.
